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 ORIGINAL ARTICLES.
 With Plate H.

 Africa, East: Archaeology. Wayland.
 Notes on the Occurrence of Stone Implements in the Province ;

 of Mozambique. By E. J. Wayland, F.G.S., 8c., Assistant Mineralogica 7
 Surveyor to the Ceylon Government.

 INTRODUCTION.

 It was my good fortune, while accompanying the Menmba Minerals Expedition
 of 1911 to Portuguese East Africa,* to discover a series of stone impletnents in
 association with the gravels of the Monapo River. The small collection of these
 relics which I was able to make was exhibited at a meeting of the Anthropological
 Institute last year,t and as the implements show some peculiar features-recalling in
 many ways the remarkable group of edged stones discovered by Mr. Lamplugh near

 the Victoria Fallst-it has been thought that a few notes concerning their characters
 and occurrence may not be out of place in the pages of this journal.

 All the specimens figured are now in the Christy Collection (British Museum).

 I desire here to thank particularly Mr. Reginald A. Smith, F.S.A., of the depart-

 ment of British Antiquities (British Museum), for the kindly interest lhe has taken
 in my discovery, and for the excellent photograph accompanying the paper.

 PHYSIOGRAPHICAL CONDITIONS.

 The Monapo is the southernmost and smallest of the three main rivers draining
 the Portuguese province of Mozambique, in East Africa. It rises about one hundred
 miles inland, among the mountains of the Mwito and Kokuwi Ranges, at a point
 very nearly 14? 55' South lat. and long. 390 15'. After flowing eastwards for some
 twenty miles it turns E.N.E., E., and E.S.E., forming a huge curve, after which
 it turns sharply to the south for some ten miles, then finally E.S.E. (on the whole)

 for another twenty miles, to emerge from the coast at Mokambo Bay, 15? 7' 30"
 South lat., 40? 35' long. (approx.). For the major part of its course, the Monapo
 flows over igneous and metamorphic rocks of great antiquity, but enters obliquely
 a zone of volcanic and sedimentary deposits about twenty miles from the coast.

 The sedimentary series comprising sandstones, limestones, and clays, &c., is
 intruded upon by dykes and sheets of basaltic lava of no great geological age. A
 good deal of the high ground of the coast belt is formed of this lava, which, although
 a distinctly coastal formation, is less restricted in its occurence than the sedimentary

 series. In many places the basalt is markedly amnygdaloid.
 The hills about the lower reaches of the Monapo stand well back from the

 river, and are separated from it by a broad, shallow, alluvial plane interrupted here
 and there by outcrops of basalt or gneiss. Four well-defined terraces are to be seen
 on banks of the Monapo at the ford near Mount Kwera. Here the high ground
 closes in near to the river. Lower down stream the terraces become increasingly
 indistinct. The few prospect pits put down through these terraces seem to indicate
 that the rock underneath parallels their contours more or less closely. Decomposed,
 bed rock was usually met at a depth of about six or seven feet. Sparsity of
 alluvial deposits associated with South African rivers seems to be a general rule.
 Mr. Lamplugh, in speaking of the fluviatile deposits of the Zambesi,? says, "It may
 " here be noted that a striking, characteristic of the Zambesi, and indeed of all other
 " South African rivers which I had the opportunity to examine, is the extraordinary

 * Geographical Journal. July 1813, pp. 44-49 (with map).
 t March 5th, 1912.
 + Journ. Anthr. Inst.: Vol. XXXVI, January to June 1906, p. 159
 ? Op. cit.
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 " sparsity of the fluviatile deposits. The thick benches of river gravel and deep

 " accumulations of loam and silt that we are accustomed to find under like conditions

 in Europe and North America, are, so far as my experience goes, curiously wanting

 " in the initerior of South Africa; and we find, instead, that the decomposing, rock
 is usually quite close to the surface on the old river terraces, and that the fluviatile

 deposits are represented by a mere sprinkling of pebbles or, at the most, by only
 a few feet of river-borne material."

 These same conditions obtain in the Monapo area and are worthy of record,

 inasmuch as they call attention to the difference of conditions under which the

 earliest traces of mankind in Europe and Africa are found. Incidentally, if one

 might throw out a hint, the absence of a recent glacial period in South Africa

 may possibly account for this difference. The former extension of glaciers from

 mountains in Central Africa is, of course, well known; and although these occur-

 rences may well be synchronous with the Ice Age of Europe, they are hardly to be

 compared with the latter in the magnitude of their effects.

 DISTRIBUTION OF IM1PLEMENTS.

 All the worked stones in the accompanying photograph, with the exception of

 No. 13, were recovered from the surface of the present alluvium, or from the terraces
 flanking the river. In I1o instance has an implement, or worked stone of any kind,

 been discovered below the surface. A certain small number of flakes and cores were,

 however, found on the basalt ridges where they had evidently been worked.

 I first crossed the Monapo on the 2nd May 1911. At this time the river was
 low, being nowhere more than 5 feet in depth near the ford at Mt. Kwera. Many

 banks of sand were already exposed. On one of these I picked up what I believe

 to be the first two stone implements discovered in the country (Figs. 4 and 16).

 Both of these were crude, somewhat water-worn, and composed of a yellow brown

 jasper. During some months of exploration in the interior of the Mozambique

 Province I kept a sharp look-out for anything in the way of Stone Age remains, but

 it was not till I crossed the ford again, in August of the same year, that I picked
 up the third implement in my collection (Fig. 15), nor had I seenl anything in the
 meantime suggestive of the work of Stone Age man in any of his various stages
 of culture save these three implements. For the next two months every opportunity

 to investigate the occurrence of the relics was taken. The contents of prospect

 pits was carefully picked over at different stages, and investigations made of the
 river bed and terraces. Some twenty specimens showing signs of human workmanship
 represent the total haul. All of these came from the surface.

 CHARACTERS OF THE IMPLEMENTS.

 All the specimens with one exceptioni (Fig. 12) are extremely crude, showing
 nothing approaching the degree of finish one learns to expect from the better types
 of European palaeolith. The exception quoted, however, is far in advance of the
 others, aind might also be classed as nieolithic. The photograph unfortulnately displays
 the implement from its worst aspect. All the implements are small, and the common

 paleolithic forms of celts, adzes, etc., are entirely missing, as are arrow heads.
 The hollow scraper is possibly represented in Fig. 5. Of a more familiar type,
 however, is the trimmed flake depicted in Fig. 15, while the last of the series
 (Fig. 16) recalls the muzzle-nosed form of implement found in the later cave deposits
 of France. Many of the specimens are considerably water-worn and highly glazed.

 COMPOSITION AND ORIGIN.

 As previously noted, all the implements are small in size. The reason for tbis

 is at once apparent when we turn for a moment to consider their composition. The
 basalt ridges of the sedimentary coast belt are bestrewn with nodules of agate, jasper,

 [ 98 ]
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 and cbert, varying in size from the closed fist to a pea. These are derived from the
 basalt itself, in which they existed in the form of anygdales or secondary mineral

 deposits filling up the old steam cavities. These anygdales vary considerably in
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 composition; silica and calcite are, however, the commonest coinstituents, and the first
 of these (in. the form of chalcedony and jasper) has been selected by primitive man
 for the manufacture of his tools.

 Fig. 13 depicts a piece of flaked red jasper which I picked up, with others like
 [ 99 ]
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 it, on the top of a weathered basalt ridge. Several flakes and cores were found
 associated with these, but none of them showed signis of seconidary chipping.

 AGE OF THE IMPLEMENTS.

 The general characters of the implements have been very briefly discussed; but
 whether the culture-stage represented by them is to be considered as transitional
 between the eolithic and palheolithic phases, or as backward paleolithic, is left for
 those more competent than myself to decide. Meanwhile, however, there can be no
 question that their remarkable likeness to the Zambesi specimens in characters (both
 positive and negative), their mode of occurrence, and their composition, declare them
 to be a complete parallel to that interesting and isolated group. Whatever the
 Zambesi specimens are in culture, so are the Monapo implements.

 The distinction between the stage of culture and the age of a group of such
 tools is an important one, as Mr. J. P. Johnson points out* and in this instance
 geological evidence is highly desirable.

 The failure, already remarked, to discover tools at dlepth in the gravels of
 the Monapo is iot, when the rarity of the tools is considered, a telling fact against
 their antiquity, for, as Mr. Lamplugh says in connection with his own discoveries,
 " It is possible, however, that, if the implements were very sparsely scattered in the
 '; sand and loam, though difficult to find in situ, they might become conspicuous at

 the underlying rock-surface, if concentrated UpOD it by the stripping away of the
 " finer particles by an agerncy that was not powerful enough to remove the heavier
 " bodies. The abuindance of the implements on some of the sites in the Zambesi

 Valley near the margin of tracts of sand and loam was rather suggestive of some
 such concentration." If this method of accounting for the accumulation of imple-

 ments in bare rocky places, and the general absence of them on sandy tracts, is the
 correct one-which it almost certainly is-it would follow that in the Monapo district,
 where the rocky surfaces are still buried in sand, that the implements should be
 thinly concentrated on the surface of the sand beds. In general, the less the sand the
 more conspicuous the implements. Further excavations may well reveal a few tools
 in situz.

 The only conclusion, then, whiclh one is at liberty to draw from the geological
 evidence is that, since implements have been found on the terraces as well as in the
 river-bed, they are probably-but by no means certainly-as old as the terraces.

 Lastly, we have the fact that on the lava hills near the Monapo certain flaked
 stones have been found. The flaking has all the appearance of comparatively recent
 workmaniship. The edges are sharp and the surface very little discoloured. No
 implements have been found in association with these cores, &c. It is therefore
 impossible to correlate them with the stone tools of the river gravels.

 In the absence of evidence to the contrary one is inclined to consider the flaked
 stones of the hills as the younger.

 So recent, indeed, does the flaking appear to be, that I thought it worth while
 to inquire among the natives whether they were in the habit of using the flakes
 as armature for the old flint-lock rifles with which they are armed. They
 assured me that this was not the case; and, indeed, all the guns which I examined
 for myself either carried the original flint (? or one of Mr. Fred Snare's luter pro-
 ductions) or a bit of milky-white quartz. The natives had not heard of a people
 who used stone weapons and tools, and were inclined to regard the idea as an
 amusing fabrication, though they admitted that a sharp stone is better than no
 knife at all.

 It is interesting to note that, so far as I know, the stone-age remains are con-
 fined to the sedimentary and volcanic zone of the coast belt, and no implement has

 * The Stone Implements of South Africa. London: 1907, p. 12.
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 been found fuirther inland than Kwera, with one exception-that being the specimen
 figured as No. 10 in the photograph-which was picked up by Mr. R. L. Reid at

 M'pera, some five miles higher up stream.

 The absence of quartz, or other stone, implements in the hinterland caninot be

 without significance, and although negative evidence is not always to be trusted.
 especially in so little known a territory as this, one cannot help thinking that the

 abundance of easily smelted iron-ores may have a good deal to do with the absence

 of stone-age relics in the interior of the Mozambique Province.

 CONCLUSION.
 It would be dangerous, lnot to say premature, to conclude from so small a collec-

 tion of implements as that described in these notes that they fairly represent a

 primitive series-primitive, that is, in workmanship-were it not for the fact that

 a precisely similar, but numerically much larger, series has been discovered in

 Rhodesia. The crudeness of the implements sulggests considerable antiquity, but no

 evidence is forthcoming at present from the Mozambique region which justifies one

 in assigning them to auy period older than the early paleolithic, whereas they may
 be much younger. E. J. WAYLAND.

 Anthropology. Pycraft.
 A Plea for a Substitute for the Frankfort Base-line: With an

 Account of a New Method of Drawing Skull Contours. By W. P. U
 Pycraft, Zoological Department, British Museum.

 While engaged in preparing a report on a collection of Papuan skulls I found
 it necessary to examine, somewhat critically, the standards of comparison now
 universally accepted among Anthropologists. Some of these, at least, leave so much
 to be desired that I venture to think they must be abandoned.

 The first of them coming under this condemnation is the "Frankfort base-line."
 This offers but doubtful advantages over Camper's base-line, which it superseded.
 In the first place, the use of this standard makes a comparison between complete
 skulls and such as have lost the facial portion (as fossil skulls) impossible. In the
 second place, complete skulls, in other things equal, but differinig in the height and
 form of the orbits, are made to appear very dissimilar, since the frontal area of the
 skull will be raised in the one case and depressed in the other, while a similar
 falsification of the occipital region of necessity follows.

 The extremne inefficiency of the Frankfort base-line and the anigles obtained
 therefrom have long been recognised. Just ten years ago Professor Arthur Thomson*
 endeavoured to provide a substitute in a base-line passing from the nasion backwards to
 the basion, and set at an angle of 270 from the horizontal-" the average anigle formed
 " by the basion with the horizontal." But, while this line was an undoubted improve-
 ment on that of the Frankfort plane, it fails no less completely to yield trustworthy
 results. And this because it was founded in part upon the basion, which, as I shall
 presenitly show, is an absolutely impossible base, whether used as a means of
 determining the facial angle or the gnathic index.

 I propose, then, in the place of these lines to substitute another, passing from
 the nasion backwards through the centre of the auditory meatus, for it will be found,
 in practice, to furnish an infinitely better, because more trustworthy and more
 convenient, meanls of measurement.

 The only semblance of a reason so far advanced for the use of the " Frankfort
 line " has been that the skull thus placed is in the same position as it is held during
 life. Wherein lies the advantage of this in studying the skull ? It is also urged
 that this line can be used in measuring the living subject. But as much may be
 claimed for the line I now propose. This, as has just been pointed out, draws a sharp

 * Thomson and Randall Maclver, The Ancient ?aces of the Thebiad, 1915, p. 37.
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